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(54) COMMUNICATION QUALITY ESTIMATION METHOD. COMMUNICATION QUAUTY 
ESTIMATION /APPARATUS AND COMMUNICATION SYSTEM 
(57) Abstract: 

PROBLEM TO BE SOLVED: To speedily and accurately 
calculate a bit error rate when a digital modulation system 
of a high bit error rate is received in the case of receiving a 
digital modulation system of a low bit error rate. 
SOLUTION: An average signal point amplitude detection 
section 1 5A determines an average position of I and Q 
components when a received QPSK modulated signal is 
demodulated and a threshold calculation section 1 5B 
determines a threshold ths on an IQ plane based on the 
average signal point position of the received QPSK 
modulated signal and a theoretical distribution position on 
the IQ plane of signal points of a 1 6-value QAM signal. 
Then, a threshold decision section 1 4A makes a threshold- 
decision on the I and Q components of sequentially 
received QPSK modulated signals using this threshold ths 
and thereby calculates a simulated bit error rate of the 1 6- 
value QAM signal. 
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^i9ff#-c*.5.<h±tK:Miem2©7=-< v>^)i'^mm^kt. 
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#C^fiiiJIH'XJtliJ*lJS-r'5C<i:K:J:l3. 8013112 ©x^ 

i>^)i^^m^<om.imiy:^y 

2 {ciBts©a«ifDS*i^:?^^. 

C if 1 2 ] Buiais \<Df-<i^^ ^ 
50 ^®@§f{cj.:^-i'y- FJS^J**ifA3n/cM-^r* 



(3) 

3 

5<i0!) I Q¥ffi±rcDfig<t, Il2®r ^y^f^U^IBit-^ 
©S-i^^^^l-© I Q¥ffi±-C-©ili&±©^fljtfc«<i;«:S 
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ii$n-2>ll2©7=-f i^5f^U§^iHl-^©Si^>^P-'l'©I Q 
^ffi±T?©SI&±©^>?5t^i^t«cS-:5t>r I Q¥^®±-c 

»^A:'3 3n5H<iSBm 1 ©r'-f t>:>-'l'^(l#©S~>> 

jPjI'© I Q^ffi±-r©<ag€rl!iiauiri>fiit)ii^i:b^*'J 
se-rscttccfco. m^^m2(D7'■^i>^)l'^^m^(om 

( if 3 6 } Suie^ 2 ©#lil«> 
±T?©^i^ti®i. »fr^2©^sg:^r^T7'-f 

iB5n-5>^2©-7"-< i>^?^l'^iHl-^©Si^>^>'K75I Q 
^ffi±-C©ffi»±©^^SSt(CS-5l^T I Q^®±r 
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4^f ^ c i *Jr # 5 J: ^ k: Jft S . 

[0 0 3 0] *^j©jiftsig». BirsBinm^iaA^. a 

m2<f^mij^<om^ic':)t,^x<Dmi&.mrj:ACK 

/NACKft#4)tffr^o 

[0 0 3 1 ] C(Dmf&(iCj:tni. ^WjWmm^l^r^ic^ 
t>nrt,»-5.et#©<t-^-C*-2)AC K/N AC Km^^w 



(7) 2003-338851 

12 

[0 032] *^B^©ii[t>-XxAtt, StitCjUtoIIrE 

\Rz^m2 om^mm t. mi ©iiisft^fcstt e 
n. ^2 ©sis<is*>e.^{t3n?i:m 1 ©^31:^^-07= 
^ 1 ©r i^^;i'^i@ft#^S:«-r 

■ssm^Si, 01 ©i^sfi^tc^i-t^n. i^ftM^iJc 

10 ■Si^d^Si. sfi^fgiCct^smufc^i©^^:^^ 
(Df -ii^in >u^i@M-^©(t-^j#.&gK:S-:Jc > Hi© 

^mys^ t mn 2 ©^ss:^-^®-^* -f ^ 
33 0 r eii L fcis^©ji(ta°aK^fi(KWfc«ist- hmm 

[0 0 3 3 ] c©«tS{cj:n«. ig 1 <Dm^mmo:mM 

A>^m2<D^m$BM<>C^K>W^^Ci:f}iV^ h. C©*S 
»H 1 ©itS«M« . f 5r h ^ 0 $©<&(< » ( ®«^fi© 

«t> (jlft§S©:^*t,0 II2©7^-^ >'^;L-^ia$n;S(c 
[0 03 4] *^B^©a{tV;:^7-A«. ac»4CjlfipJtg 

30 fj:miRzj^m2(osksmmt. »2©3M§<ts{cat-te. 
n 1 <Dm^mmi>-^hmm$rifcm 1 ©^p^s^-ct^ 

^ ly^^V^m^ intern 1 Oy" -i v> ^ )v^^m^^^mt 
■5Sff#Si. H 1 ©itS:«««:Ki:^ ilHHi-^tc 
?t orsi)?efj«:H 1 xti* 2 ©^i)S:^r^-c^g8A!!:a*i6 
b/c^ 1 XtiH 2 ©7" V ^ ^u^ism-^^ll 2 ©iH^ff 

^(ci^if -r 1, m2 (oms:mmvLWLf<-f en . 
S3ii<t#©e#.'^fitSfc»-^i»-c. lgi©^IS:^^i^ 

Ajr ^, IS 2 ©^IB:^-C<1# «r 7^ -< 2^ Ji-^m U T iSai b 
40 /cJS^©ji«D°aa*lSlKW(Cjt^-r^>ama°aKJi<K«l^ 

^©i. m2<Dm!&mmviWc!if)tbiri,. mmsm^wm. 

[0 03 5 ] c©iifi£K:j:ntf . m 1 (om^mmomm 
^mt. ii2©iiis<tm^e>ai6n-c< 2>i§iRffi^«:s 

»2©^P*!M{C^'5S^'5c:i*^-C#?.. C©i^*H 

50 i©^mji«. h^«3*©(6t^ (am^s©''hs 
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[0036] *#fel8CDafti/;^rA«, 151211 1 SO'^ 
[0 03 71 c©«f5;«:J:nif. j*««i^ta<la°a©** 

[0 0 3 8 ] *^BJCD7'ai''-7A«, 3>f3.-^r{c, 

•r> ^i©^fi:*7SiM^c^ll2^P:^^r'{t-^?:-5=^ 
i^df ;u§Ei)a U r (SI L fcia-&©jHlD°aW€:SftlW«:«IS 

[0 03 9] 20 

^^^)¥©i£l»7^-^>^^^^^^la^i^iC*'5l'^■C. PI— 
©GSi^Sg?: t' -7 h^9*©i^C»-r-f V'^)\'^^m^ifi 

js^-r-scir*.^. oso. *s^ia:^^©li-^^rS 

<il^-Ct,i.5B#K:. {fe©iEiB:^©ft-^i|rS:fib/cifi-^(C 
[0 040] *^B^©llteJ^SR{C-p(,»riaS€r# 

[0 04 1 ] (^©?^Si ) Hi«:fcc»r. io«^ 
TTsb. i;3£«^gpi 1 {cQPSK^iift#D i^A;^-r 

■5. ejSaiaSBl l«QPSK<t#DUcSsfOt:ia3?« 

|)S. Si5f^tC-oCir©ffliEira?rl®t-CiCCj:0. 
>;^-;^5:it3i I Q-<^' ( 1 Q^ffi±T' 1 QfiS 

WSSPl 2WS§ftV>;i<;l-©ii:^l I Q-^!? h^l^M-^D 
2{C*tbr. -e©S(i-»!l^'-il'3&i I Q¥M±©<f:'©{iS 40 
«:*SAi«:*IWrSC<b«:J:»? t!? h*iJ5t€:?ft*. 
Lfctr--' h7'-i'5>JD3S:Hi:^-r^, 
[0 04 2] ifcf-^ hg9*»ffl*lgl OliiiiS I Q 
-^d^ h;Kf-^D2^bfi- h^O^ftlSSBl 3tcjg|ffi-r 

Ifv 3». SULfcQPSK^iB 

ft-^D l©il5tl Q--<i' h;l'^J*^6. lilKB<J(Cl 6fiiQ 
AMft^*^MU/cJS^©t^-7 h^'3^=&««-rSJ:'5 

tOffiW^^l 4A{cSli}-r-5i^fe«:U*l,>fi[©mS|51 50 
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5©¥*^m-^*Jg>Iii«iajgP 1 5 AfCiMHi^S. 

[0 04 3] L*C^fii#IJ^|£0:^7'5> 1-35 1413:. QP 
S K^iSfi-^©it3£ 1 Q-^ ^ H ^UOS^S:??-©®*!*!^ L- 

#t><i#'J5£©Bg«:ffll'i-St#^l^fiit h s^StttST*. 
[0 04 4] Ltt^ffiSEffilSl 5tt, @XIQ'<i'h^U 
m-^ D 2 ^r^l^M-^.-^.^^ltiJSB 1 5 A tC A:^ b . < 

#(,>fii*»aj-r«>. ^i^#,-*m*ii^msp 1 5A««;^ 

A:'33n-2) I Q^i^ h-'l'® I Q^M±-C©¥*fclliiS*tfe 
© I Q'^i' h;U©S3-C»^c< > I tt*>6©^!ttRJ>'Q 

[0 04 5] mfts^jtcis^-r^ i . itts^ I Q'<i' Viim 

7La@2©J:^{cfj:^. 02». teaS?S:^Mi^ii«;'3 
Jt*n 7 d B©tmT-rQ P S K^Pff-^?rSfi«iiL' 
fcP^tcff e>nSil^ I Q-^i' h;u?ij©— ^•c^).S. ¥^ 
m^^M^^^ 1 5 A». ^ 2 (cinTtcn^-r J; ^^c> 
I Q'^d^ V >\'<OQWf>h<DW-iimWka. ( I Ift*i6©¥l^ 

[0 04 6] L.#t^ffi#agPl 5 BJi, 3^iE©QPSK 

iEiaif^©SftS:'5iPim;'D-ei 6fflQAMm-^*S« 

l/fcti^Klfcl-f S 1 6filQAM«-^© I Q^ffi±-C©S 

^±©{t#.'^>©^^<:«.«<t . w■i^m^^^m.W{m?s. i 5 

Ar*^lffibfc^±^-^.#Ji*BaiK:»-:3t,»T:. 1 6iSQ 
[0 047 1 A»0:jK:ii^-r-& i . Q p s K^mm^(D 

4 -:>©^i^<i-^'^.'^ ^' h ;K* ( + a . ± a ) i^T C i 
/)i-Ct^. C©QP SKS!il3(l#<!:Pi— m:^3©l 6<aQ 
AM<t^^S«-r€.tS^. 1 6|iQAM{t-^©{t-^*i 
©I. Q^W. 0 3K:^-rJ;^tC. +a/V"5, ±3 
a//"5©4ii'P©fii*<t«.C<i:tC^£-2). — «$fi^K:i?'U 

>*r;us©ie^ I Q^i^hfi^o) i . Qfig^^n^n©tf 
y hff©2fy h^*5^^3n. mm<Dizfb^m^fi> 
t6'l6WS©^ob# Infill*. a3©.^,^-c^-r<J:^^c. 

F=±2a/V~5. Q=±2a/'V"5i^r'3> 1 6ffiQ 

AM{t#K:*3C:f ^•en-en©<t^.'^>e> i «. QWi *> 
K:^n-ena/V"5©ra»tci5:Ssn4c ttcrj:^. 
[0 04 8 ] cn^^^or. o^c^fit^tHSPi 5 b 
it. Q P S K^mm^O 4 o©^J^<t#,'^,'~<^ h ;u ( ± 
a. ± a)*>6a/ir5©?B»|{cl>#t^fil*S:^-rS. 
oSjO. Iil4(c^-rcl:^tc. K QS-s2^©b*tifflt 
h s i = + < 1 - 1 /V~ 5) a. ths_q = ± (1 
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[0 04 9] L^t^fiiWieSPl 4A«. ia3SIQ-<i'H [O050]o*l3. L*l^ffl*IJ^SI5 1 4 IIBXA 

-»Hi-^D2&CFbtC>fiit h s?&A;tilx. )i'>CA;'3^n ^j3n.5&^^»'}^^l'©'<i' h;!^ x= ( r i . r 

iil:3^ I Q^^ h;U«:>FtbrL.^l»«tt h stca':5< L- q) icMU. «TcD ( 1 ) ^^rj^SfcU-Cl^-S^^tC*-? 
^C^<iifl^i5!M?:?f "5, ^^Jb, L.*<,^fii*"JSgP 1 4 A 1 4 B©^0*«JS^N a ^ ^ > h 

uitJfiit h s_i . t h s_q*T|5|-pri,i-5iS^, ■5. C(Z)Ma^^S©Wia(Cto;fe-5rtT^. 

■r^C*>^03CD«iSI'l-t^J|5l^CC#&brc^-51t^tC, 1*10 [0 05 1 ] 

- t h s_i < r i < t h s_i (1) 

-ths_q<rq<ths _q ( 2 ) 

mnBE RffWSP 1 6 ^.f? *l|^N a SCK«5c*i:St ^ CC^T J: ^ (cSLfHT 

N«:fflC>r, 1 6fflQAM«#^§:«Ofcia^«:*5ttS [0 05 2] 

ig4i*0^ t v h 0 * P a ^l^mtCfeiT© ( 3 ) 

Pa = Na/N (3) 

JiiEaJl 7». JSmBER^tbSPl 6 -C**/c^*sW5e ★ P a itf-^W^f hOf-:, HMO*Ps, 36K^f* 

i«;<fco. ^iswnci^s' h^'3*Pe^**So (4)s:. (5) ^•c«-&5c4*i»ie.n-c«.i5. (m 

1 6ffiQAMtC*iW&SlH*flSt-^ hl^ hmO^*20 rf'^ s;^;U4RtlSj»l<D^aiSJ ) 

P s= (1/2) xPa (4) 

Pe= (Pa + P s) /2 

= (3/4) xPa (5) 

L1tifi-3X. (3) (5) ^*fflt,»-SCi(C<tf3. ^ I 7 D^lbtiitS$tl?>o 
(6) S;©«fc^CCl 6fiiQAMfi#^^<lbfcJi [0053] 

Pe= (3/4) xNa/N (6) 

J-XhO^fiS^Cfc-t^r, f-:/ h^O^m^gl 0«, 0 >^ 1 4 B©^0*flSiS!Na5:-r>i7 hU. 5S 

feL*> 1 6ffiQAMm^*^mLfcti^tC^D 30 [0057] ^7--^^ST6ftt. QPSK«IS<1#© 

h^O^Pe^mUi^S. Q^^t q*^- t h s_q J:»);'^^< t h s_q 

[0 054] t^-;. hKO^^ai^gl 0«, :K7-~j:fS 3t,^*^S*>^«[&rb. W«^**5f#6n/ci#^CC«X5- 

TO-Ct'y hKO*»HiMffi^P8J&^-5><!:. ;^7"-:'7-S v VST 7 iC^-o-CiJ^> I 4 BCOmK) m^^N a. ^ 

Tlfc*il>T. SftL/cQPSK^m#D l«rie3£« -<>i";^>KL/> S^^»?.nfcti-^«:W;^f- v 

iB-r4Ci(cJ:0QPSK^fI#Dl©K QfiR^>4 :/ST8tc^?., C©J:^tcf-;, h=^O^^m»Sl 0 

jjti*;?,, QPSK«iS«#©m-»<i:Qf!X:9-©W:^*5. 04 

[00°5 5]^<^7^f7-ST2-C», QPS K^Pif K:7T^-rSgitt:tM«rt tiS t trfcl*^ 0 ^J^»N a 

-^©aSfe'»'-J«^l'^©^iS^(t-^i^.l^ia ^7- ?r2lHl-r >; y > hT^.. CtaK J: 0 f hmi^** 

7-ST3tctec>r, ^i^m-^j^tiiHai, l3-«;^i-cs ffi^gi 0K*5C>r«. t'-^ he»)^©pJiEtt©#^K: 

m^n/c^^©! 6fiiQAMm-^Smi^©ffli&±©^flJ 40 iS(,^Smix>;J<MUC^O-C«. ^©^}-?:^0#iJ^^Na 

M#^K:*fr€>i.*t»fiith5_i> ths_q%»m [0 0 5 8] \-mK)mmtiimm.io[i:^^yysT 

[0 05 6 ] ;?c«:tr-y h^O^^mi^gi 0«. xf-^ h ^'s T9tc^-5. X7^-?-:/ST 9 

7-ST4Ri:X;^-r-f 7'ST6tc*5t»-C, IM^^^ftSnS "Ctt, Xt^ -y :?*S T 45&>e):^-?- :/S T 8 r©*il^ra 

QP SKSEPi«-^©S-»*"-'l'® I fi3tr53-SD«QfiE55-K:^^ t ^gt»L/> ffl^B^ra t *s^^©^l«raTtC?®/c^ct,^ 

tcfct^r, QPSKaiSm-^m^JT i35S-ths_ Xf--;.:/ST8iS-C©iera*^»Jiir. •¥>*s-rffl5©^ia 
i J:"3:^*< ths_i J:»3/h3l>35PS*»Sr«»rO. n t*sigSl^iaTliLiitc^c^iX7^-^7-ST9-CWS»fi* 
^^3&«?i6nfcJS^{CWX^ f ■:^ST5tC^o-C*'? 50 *i^e.n. Xf^ 2/ •T'S T 1 0{c^^>. 
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[0 0 5 9] t'v h^O^mai^Sl 0«X7"i.7-ST 

lotcijt^r. cnsT'©*!iar*«)/c^»3*lSlSNa 

ST 1 2-^ tr?- hS»)^#Hl«!iS«W¥=£ri^T-r^o 
[0 06 01 *>< L/rt:-:; h^«3*^a^|g 1 OtCfcC^ 10 

[0 06 1 ] •r^ct)*.?se*?ft3n-ct^/cSft<i'J-ccDQP 
if<Dm(it. Q p s Kasjm^© i ^^rcxqex^^j i 

D*><S<&-pfc<t*{C. QPSK^i|-C©i^«3ti>6 1 6 20 

u> Q p s K^mii^itt: y \-m*)m<Dm^^m:^fj: 

Q^^ifi I *ISiyfQil?:tt>ttrP©*|iS«:»5C 
[0 0 6 21 CtitCjPfO-C, t'.;. h|eO*gcHii^©l 0 

-c«, Q p s Km.m{m<D i fiS^so'QiS^*^ i 

< . 1 6 filQAMU-^© I Q^®±-C<D^flJfigi fcT 

ths_i, ths_q*^a6. CWL/tt^fflths 
i. t h s_q4Cj:t3)i^^SfiSnSQP SK^iie# 

[0 06 3] C(D,t:^iCLrQPSK^mmn<DtSMl 
liS:^, QS£^*^ e> 1 6 «iQ AM{s-^©SaW^C b- y h ^ 40 

(C^S-Tiltff i "5 . HI^KPl t;§11«:^JlS^T-C 1 6 lit 
[ 0 0 6 4 ] j5>< LTfei±©«E!4{Cj:n«. ^bfcQ 

p s K^a!(t#-&aaiL'?t<fc*© i ^s^Ro'eeK^^^^ 

i^gi. 1 6ffiQAM{t-^Si^±® I Q^ffi^t'© 
:»^(4a<i:tC»^t»-C. I Q^H±-C<DL'#t^fil t h s 
_i. t h s _q *3j?«t). C<Dl/tF«->fiit h s_i , t 

h s _Q =feffior . mx^mrop s k^edhi-^© i « so 
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Qfi£^*Ltt.>ffi*lJ«f -SCiTl BfiiQANWt-^ 
0, ISI— eil^^QP SK^P«-^«:gx.-C 1 6fiiQA 

[0 06 5 ] C(D*Sm- ^l<tffiiIt?Q P s K^myj^t^h 

1 6fiiQAM^iS:^SK:^P:^^^0#A^JS^« W 

[0 066 1 {mm(Dmm2) c<DmiM<DBm-cit. q 

p s K^PM-^<D«<t^ic« lal GSefl:^i®t*ij5£T-e 6 

^-(^ b rfjk-rm 7 it. mt^fDum 2 © t- ^ h ^ 
D stasis 2 o©^fiS*^-r. 

[006 7 ] tr-^ h^»)*^Wi?g20l3:. t^h^D 
^JiSS|52 3«:fct,i-C, SftL//cQPSK^i@{t-^D 1 
©it5£I Q-^i' hJl^?'J*'6lg{U&^ltC6 4fiiQAM<l-^^ 

t,>s. c<Dis, L*i,><i^ai^2 5©^fi3m-^.-*<^asi5 

2 5 AtJ(li-XX:^3n-S I Q'^^ h^V© I QJpMif (D 
^i^miPS^r^ffi-ra. U#C^fii»mSP2 5 B«> ^® 

QPSK^SI^-^S««:^)<tR-«fi«:ti-c6 4 HQ 
Aum^^^m ofcm-^ic w s e 4 fiiQ a mm-^© i 

SP 2 5 A -C^W L- /c¥±^m-^sSJiifa a i (C ^ -C . 6 

AmQAMm^fcnr^mimtiiL^^.mt h s 

[0 06 8 ] L^t^WS^O;??'^^ hSP2 4«, )1K;5^ 

A;t)$ti-5>QPSK^i3fi-§-©ii:^i Q'^f i-^l-o^^ 
^HiBffl*. u^t,»ffit h s 4fflc^ru#Ciffl*(J^-r 
[0 06 9] f5<KBER»agP2 6«^0*iJS?KNaR 
iy^*«5£ifitS:N*fflc^t:, 6 4fiiQAMft-^*S«L/;fcia 
^fC*sW^liti*!ISt'-y h©^O^P a?r5jcd?)^. «iE 
gP2 7 tt. Jg^KB E R^W^2 6 -C**fcS*i*ll3efcf f 

h ^ D * p a icMhrnmcm-^ < miEnm^n^ ctic 

[0070] t h^»)*ffi5£SP2 3 ©«5a?:*(*fl«JK: 
iftW-r i . C C -C^SSOmSS 1 <!; I^^K . Q p s K^ia 
<f-^0r)4o©^iftft-^,'*^i' h;!^* (±a, ±a) 
fCtiU. C©QPSKM#iia-m;^J©6 4fiiQA 
M<5#=&ft^-r-5«^*ffll5e-r2.. C©«-^. 6 4ffiQ 
AM«-^©ft-^S5il@© I . QEK^«> igSCCn^fcfc'^ 
tC, +a/V~2 1. +3a/V"2 1. ±5a/V"2 1. 

X. s^?©M#.^.*i«$»'J-rsfca)©uti-»fiitt. 08© 
.i^r^r J; ^ k:. ^&*i-en©fi-^**^6 a /v~ 2 1 © 
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[0 07 1 ] */c. -jSWJcd^u-Yff^fbstiTc^se 
-en-en© f h «:>Ft)t&T ^>s?^©«-^.'^.fa©^i^st 

Pel:Pe2:Pe3=l: 
C®^>*., S4>^0^©A#t^P e 3l±. 64{iiQAM 

«:A-:'"CLS^jlti*l^^'3*P aiWTc^) <8) ^<D^10 

Pe3= (1/2) Pa 
■ec-C. 0^l»<i#tija52 5 BifCj;-rj-C. (i-^,-^, ( + 
a. ±a)3&i6I*k. Q«l-en-en<D:^|Sl'^a/V2 1 

4A13:. )i;^csii$n-SQPSK^iii{t-^©S^Me-'> 

Pa=Na/N 
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*3<Dt^y h^O**-etl-enPe 1. Pe2, PeSi 

m.rct(^ri>t. cne©HC^». wt© (7) 

CO 07 2] 



2 : 4 

[00731 



(7) 



(8) 



[0 07 4] SS<HB E RBaia52 6 StlWS^ *3 
a i *il^l^N 6 . mmmMm 13 ^ P a * t(T© 

(9) ^©.fc^tcgta-r-s. 

[0 07 5] 



(9) 



;x«:«jEa5i 7 3&S6 4fiiQAM©^w/s^ftt^--' 2o*iaT© (10) si©j:^{cbr»m-rs. 



(8) Si. ( 9 ) ^tcS-:5lir-i!t [0 07 6] 
Pe = (Pel+Pe2 + Pe3)/3 

= ( (1/4) Pe3+(l/2) Pe3 + Pe3)/3 
= (7/12) Pe 3 



= (7/24) Pa 
c© J; ^5 «: or Q P S K^Pft-^©miS 1 QfS^J- 
*>6 6 4fiiQAM{t#©fiiK&^nct*"^ h^»3*Pe?r» 
ffiL/d|iS^«:^0-y h-rixt, 0 6 ©AEq CC^S-r^i 
tj: t) _ i^^tclH) DSd ti:>:j^T-C 6 4 ffiQ a M^-^* 

utcm-^o^m i^yhm*) (— *iR^) t a 30 
ii—m' -s c i *5SiS!-c^ -5, 

[ 0 0 7 7 ] L-r«±©«fi54CCJ;ntf , ^mL-ZcQ 
P S K^iUm-^^rai^ l/fc <t # © I JjS4^S.£>'(2r£^©¥- 
i^gi. 6 4ttQAMfi^ai&±©I Q^ffi±"C?© 

86, c©o^t^fii*ffi-^t:, iii^xsnsn^QPSK'^ 

iSM#©Ifi!c^v QeS^=&btC^«i«S-ri)C<!:r6 4 

fccitcio, i5i-e^g§^QPSK^pfi^icmr 

6 4 fiiQ a Mft-^^i^fi L tcm-^CO \^ yhm'0 ^^ifiji 40 

[007 8] c©M*. sim«-c-QP SK^m:^*^^ 

6 4fflQAM^iS:5^^«:^^:?^^*^og^SJt^, W 
0 J; ^.eit^ 0 ^:it^-r C i < *>offiji^c^ 0 
#x ?:tT ^ c <t di-r- # -5 <t 5 fc j^c s . 
[0 07 9] (||Sg©?i5^3) a 1 0»^;te©?&M3«: 
fcH:f-Safi>';:^7-A 1 0 0©^fiR^S^b, eISM^A 2 
0 0iitSfl^B3 0 Oi©^-C. B#^$IIS(t(TD 

D) ^trSitciOiai— ©S«»^•^'*-'^"^?>R:^^^®*^a 
<i«:?T^J:^«:^CT.Ti,»'5. c©|^©Ji5fiS©tS^. M so 



(10) 

^it^A 2 0 0 itM^mt&mimiU. m^mmB 300 
«^sa«5S«-«-rfe©t-rs. u-^x. m^mmAzo 

irioj^m) , fi£^i6j©a«'j>^«T-:'7'';>d' (± 

[0 0 8 0 1 iHl'>;^-f-A 1 0 0 ^•ti:y<J>^-Cit 

7^7^ A 1 0 0 5f 't'> > ^'©ameiii^s**t7*c 

3 -a- S c t *^-c ^ J: ^ -3 r t- ) 5. 
[0 08 1 ] itSM^A 200 »^©?^^ 1 -ClMU 
tc\^-y h^"5*»milSl 0*W-r^. ill^<i^A2 0 
0ttS{ta52 0 lfQPSK^iaff#*Sftt--£.i, C 
©ll-^tc>PtL/r^<''!?>=i>/N'- hjaa-^ft-^U'<JHS!g 

[0 0 82] t-y h^«5*#aifegl J::Mbfc<fc 
^tCS{tL/fcQPSK^{i-^D l3!)>e> 1 6fiiQAMm 

tljfflia52 0 2»}tSt^ hiiO^P e(ca-:i^. 
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(0083] mic^^mmsfiz o 2 mm^^ 

[0 08 4] iifc^sSSHlSP2 0 3 tt, Q P S K^iS^tt 
QPSKt 1 6fflQAM6^.'-5-;^ h^fi-C^O 

[0 08 5] ins^t^B 3 0 0 <Dmt^mm'S:m^3 0 1 

«, i^fi^A2 0 0*i6^^3nfcQPSK^Pft# 

x«i efflQAMft^^rait^tcsftasi-ri. c©fc 

a«>«[Io«i3^gP3 0 1 -C». S<iLfc«-^*5Q p s K 
^IS{t-f--C*-5*\ X»l 6fiiQAMft-^ft©*^?r3aS'J 

2HiSI52 0 3«:fot^-c^»jim>'-«-:^ bF*JicSSl:'3^^ 20 
gOT(^>>'>*•;^^^fAur*5t. MicmpiSMses 0 1 

[0 08 61 ^HiHtSPS 0 2«QP S K^i9:&*«:<l; 

[0 087] W±©l«fiSKt5t,:>r> jift->X7^A 1 0 0 
«, ^'yiy'J^ ;?ilimfciit^riimp°D«K:fc>G-c Q P S 
K^iSi 1 6fiiQAM^iS?:jiIc:a^tcW0g^^. ^® 30 
Rg, ii{tJ^x-rAi 0 OIJ. •J'©iiftiPD®K: 

[ 0 0 8 8 ] 0^13. 3i{t'>Xf^A 1 0 0-e». TDD 
:SrSJ{c J: ») i'-t; > 'J > i T 5- y > i'OjSiSa^ + * 

Jl-^l^— tLTC^^/c*, T-:'7'V>^7i y'5>';>i' 
r-A 1 0 0«:*Jt»-C{*. j||^»A2 OOCCfcC^r. T 

[0 08 9] $ 6«:a«J^:^xA 1 0 o-cii. r ■y'f^) 

aSIBl OtCirjT. §ff LfcQPSK^sHfi-^^^e. 1 
6fiQAMM^©Ji<HWftt2> h^O^P e^*«>^>. 
[0 090] cntcj:*?. ra-e2l8S=&QPSK^I8{t 
■^(CSitr 1 6fflQAMfi^?:ai«L/fcia^©t' y 

afl>'X7-A 1 0 0{C*fl,»r«. QPSK^IiT^^i 1 

64iQ A u^HAt-Q^tik-is^^^m lom^ im^K. . 
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[0 0 9 1 ] ^rJii±©«J5(cj:n«. fc'-:' h^O 

r>-C§{f LfcQPSK^3Ht-^3&><3 1 efiQAMli-^© 

memti\^'j h^o^Pe***. ^ist' ;' m^o^p 

1 0 o^i|3snr^>. 
[0 09 2 ] * tcn^nmm ( t d d ) ;5-^©iiei^;^ 

T^A 1 0 OtctJi^r. ^{He^t'v hSf)*Pe«:S-:J< 

m&mffim \^^mmm.-^^mi t- ^ h ^ 0 * p e 

s c i r- # 2. ©r- . -Si eilSS^i^tc Jt^ O ;i^c^DSI 

[0 09 3 ] (^©J^^4 ) 0 1 1 «lll56©?^^4 
*iWSjifti>Xf-A4 0 0©1t;?K^?FL'. ^<1^A5 
0 0 iiMSMMB 6 0 0 <5:©Par. JiiSSt^S-fflS© ( F 
DD) :^S;(c<J;0M^i:■SS^^^■|'^^^«:«^:S5K^(^© 
M^aft*?f ^«k^oci^c-^rt^.S. e:©^M©?^^©it 

6 0 Ol*^lt64g5S€:«Tfe©<tt-^. S^o-C. 

A 5 0 0 *i h^^^mm B 6 0 0 --©jiff >; > ^7 13: > 
'j>i' (TOPi^) . jii75rS]©aft'J>i>«Tf ^••j> 

[0 094] ii«v';^7^A40 0«, ^-i; > >; > 5'-C» 
^ i jttc , rvV')-yo r-»jfi<gD°D«fc J: 6 "TH^©^ 
7.^h.A 0 o-cia. y't'> y >^'©afse5lis«'S:iiA 

[009 5] MSft^B 6 0 0 itmm<Dmi&i 1 ■c±^o 

o». Sxo^iSSilSPe 0 iK:<fc-:>r. sm^/cQPS 
K^iiff-^x« 1 6fiiQAM<i-%^«te-r-2.. c©i^. 
3fifDaps«gi5 6 0 1 it. ^itM!mss^mm^5 0 3 tc 

[0096] Mpmrn^mm 0 1 is, ^mmn*^ 1 e 

$ffl^S|56 0 2©1 BfiQAMf y h^O^JtSSPB 0 

gi otcindu-r-s.. 

[0 09 7 ] 1 afiiQAMt:'-;; h^o^m^ESee 0 3 

0 HcJ:0«^$nft:S«(t-^*SK^?-^<tU. c©w 
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[0 09 8] bm^mw-mmm-i o«. amutcj: 

[0099] ^iHitfigae 0 4 « Q P S K^IStC 
^«D^$R^iiiR e. P e =lr3*fif-^F*?tCJ¥Abt:i^ft 10 

[0 10 0] i^«^A 5 0 0 <D^m'is.m^5 o i «ai 

S«-7"-5f^»'5>. ^©l^^m«PlgP5 0 1 liSmT"- 
ifrt^f -:' H^OmiR^fiiRe, P e ^rffidlOriatB:^ 

[01011 jfiiE^pisflaisps 0 2tt. tf -^^ i-rnKtmn 20 

5o jSf£^ilS*iMaiS55 0 2-C«. t^u' h^O* 

fR^filR e . P e *5B^«<Z>ffiJ; D t<>»-^tcW 1 6 

«iQ A M^ia:^i^* jiiR^i^T ^*iJiai<i-^ s 2 ^ a 
5 0 3 «, ccD^mumm^s 2 {c»-:Jt,>-c^H:;3^4 

[0 1 0 2] CC-C— |ft(C, 1 6fiiQAMfi^<Dt'':» h 

(CI 6fiiQAM^IS*i6QPSK^5iK;^l)l7?^K:^0 
g^-SCiWtbSaWSS-r**. Mte^£^> 16 HQ A 
M^i)l«QPSK^p{c>ttLrf -7 hP0^*sjSC^^i9 

i^t^aiLz-CQPS K^MiCm 0 S <t -5«*?ia». 

[0 10 3] cntcStUr, QPSK^iSft^CDfcf-v h 
^fj^^^*. ■€-CDfii355^SffiJ; K) fe/hS < ^c-:>/ci * 40 
tCQP S K^ifiP> 1 6ffiQAM^CC^ISI:^*^0 

-j-CU^^o cn^#^Lr, iHI'>X-rA4 0 0-Cli 
k'"-' hKO^ffi^gl 0?:SW€>C<!:{CJ:0, QPS 
K^iSiA>6 1 6iiQAM^II'^©^SS:^<DWJ#;i% 
iSdI(c?T ^ c i *^-c# S J: ^ (Ci^j: 3 nr c» ^. 
[ 0 1 0 4 ] L.-Cfe(±CD^fiK«:J;niS. StCv^iSji 

e*^f ^K^sm^A 5 0 0 ^mmrh^mmB e 0 0 
tci efflQAMt-^ h^o^ssse oaao't^ y 

O^mSlSl 0*SW. h^»]*«^<tiRe. P 50 
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e^r^SMSA 5 0 OtC^ITr^xfc^KUfcCitCj: 
0 . ifiiI*^oWF8K:M)CD^i)3^aiS?:if ^ C t *sr # SSL 
ffi^X7^A4 0 0 ^rSl^lxff'So 
[01051 (llife00ffJ^5 ) C<Dlll5fe©^S|-C», * 
^?«fCj:-Sjma°a®fil^:^S=S:. SiijS^S* (AR 
Q: Automatic Repeat Request) ^tf ^SMi-'^r ACC 

[0106] (1) Bwmmm^(om.m 

-^icmo ©w«i*^n-r^aitigfi# ( a c k/ n a c 

[0107] c<DBW}mM.ij^it. 'f-'Si^om^i^ 

[01081 CCr-QPSKil6 Q AMCDfalr-^IS* 
r c » -5. -> ;^ -r A ^{S^T -5. o 

[0 10 91 ^2''5> ';>5'3imp°nM**T-'-57X-^<!: 
L-r^ «g^^*^6aii^'^©jll»5ilgm-^ (ACK/N 
ACK) ©i^cSi*fflt,»^>C t^:^:^?>. tfJ;S.tf 1 6ilQ 

AMr-jlm^^f-:>■c^^-^.^a•^. »ii6^(c*ju^TC©Ji^ 
fi#«:*}i,»-c> NACKO«K**8^5e®Jt*J:*)feAlr 

wf u ^-n^^ i^mmicm. o wt^cDsst ^ q p s k o 

[0 1101 iC6*4iS5«:QP SK*>e. 1 eilQAM'^ 

iM«SSIS<t^»ACK <R*)A«^G^tt») t*;S§*s|SC 

t*SJST-ei 6fflQAM-^W3#^fcJt-^tCS<i^O*5^ 
D'5*>S*^K:oi,>r«. QPS Ktcoti-c<D3*MSiig{f 

[01111 CcDJr^K:, ato^iSRO'aKiWaiH*?: 
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tC t y h ^ 0 mtii 1 6 iBQ A M J: 0 ti>Fffi^Ccffil»^s9:& 
^iP>b. 1 effiQAMOi-^tCb--^ h^0**5QPSK 

[0112] ( 2 ) ^»©0«I5 cD«fi£> iBiimotJ!)* 

[0 1 1 3] mi 2 tc. mB&<Dmm5<DmiE'^:^f-j^9 

OOOm^^m-To HI 2<DaHi5-'Xf A9 0 o-c», 

iimis 1 0 0 0 iimfm^, mmmm 1 1 o o *5ii 
{m^i^mt Lx. afi=&^ft<\ aft^s i o o o*^6 
mm^m 1 1 o otcesi-r-&aftc^i@:^^^r^H-r-5> 
wcot,»rsiWf 5. WT. sfsigsi 0 0 0/{pe>®« 

^gl 1 0 0-^(DjHI';>i'5:^^'f >'>'>^' (TOIgl 
[0 114] CC!?3l*feOJ^^jim>';^7-A-C«, 20 

DaiDbtDraltCtJ, D a > D b 580^*^^ D aIO ^> 

3iSKA5;giir\ d^o^gC/N (|5l G t' h^O^* 
^-r-&fc«i){c£>il«:C/Nfli> 3!>S7t*t.>l3ll^(c*5. 30 
feiT-Ctt. Mf^mmt U-cmmyj^ AiCQPSK. K 

[ 0 1 1 5 ] S 1 2 (C*jt,>r, iHli^g 1 0 0 0 W. fiS 

msm^ 1 0 0 1 i. jgts^siifflis i o o 2 tf^ 

{bS 1 0 0 3 i , SfC^PIS 1 0 0 4 i . Sft^^gP 1 

oo5i*>6i«:«fiSsn^.. i;^c. aft^igi 100 
mm^m^i 1 0 1 ais^i 1 0 2t. tu. f- 

W^gpi 1 OSi. S50«^ffi2i51 I 0 4i. jtel^^lS 

1 1 0 5 i*^e>3EK:i«^$n.5. tfc, mKftkms^i 1 
0 4«. a^K^ot^iasi 1 oei. ^o^^msi 1 0 40 

[0116] cc-c^m^oi^^asi 1 0 6«. «6s© 

[0 11 7 ] eHE^»3«lfflgl 1 0 6«. El 3(Cn^-r 50 



i^ia 2003-338851 
26 

gp 1 2 0 1 ^mmm 1 102 012) ^^(bm-X7^^ 

iti^ltdiL. ^i^iti?:U*(,^ffi»aigi5i 2 0 2«:ai:^ 

[0118] L ^i^fii^tiiSP 1 2 0 2 m&Mmt^^ 

[0 1 1 9 ] ^^'•7:7t 1 2 0 3«. mmsi 1 0 2*^6 

#ij^aji 2 0 4{cm:^3-r-5. 
[0120] ^•Dwssp 1 2 0 4 mtEmmiicmm o 

[0121] mO^lJSgPl 2 0 4«. QP 

s K^mmnoms. i q-< h Ji-ttfR© i , q&^<o 

i(cj:0. JiflXWtcl 6ffiQAMm-^tcfet-t^ (JS(@hr 
[0122] COMW:. m 1 3®J:^?:c1tE£K:J:i3, * 

m<Dmm 1 nawb/cf fko^js^sis 1 3 tmm<D 

[0123] Wt>\ M 1 2 k:M-ot:c©^*fe©J^fii©a 

fr>;^xA 9 0 0 i^-^i^^xmmn. mm^ms^ 1 0 0 
i«. mmm^^^ml'. amm^^. nsm. mi^^ 
Rc/migib. ^f6t^/c^^s«^^c$sn^►ACK^t 

fcliN A C KM-^?:®Ic^li$IJ®)S 1 0 0 2 (cai:tl 

^{i§n/cct^/T^Tfi-^f NACK<i-^«, e 
i*^f <i#-c&^>. m^ii. mwi^m^i oo luai 

igm?r®I&^l9*'Jia)S 1 0 0 2 tcm:^T2>. 

[0124] mfz^mumsi o o 2tt. ACK®#<b 

i9:^SC©^S©l§7S?rtf#{bS 1 0 0 3 iiiCc^iSS 1 

0 0 4i,ctiit)-i-i>. M^imiiCit. sm^mum^ i o o 

2«. ACK<t-^iNACKm-^©S<10tfe*'6NAC 

Kmmomi^intiiL. NACKm#©«s*>e>^:;^ 
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[0125] Wx.« 1 emQAMv^mLx^-^^m 
motcm-^. Mpc^mmmi 0021*. m^i o^^- 

7. h<75F^-CNACK<DMa*5^5cCDlp]S[^TIiI5^. 

^iS7^?r®iR-rs. :ttcmm.m^ms 1 0 0 2«. 

> > i'©jimD°DS*5S(,i tM»r L/T Q P s K^iii:^^: 

[0126] ??^{ts 1 0 0 3tt. mmn^-'mm 

rimmnmtLx^m^m^i 0 0 4(cta::t)-r.2.. mx. 10 

1002*^ ib^myj^^^wm^^^^i-tm-ytcm 

[0127] SJCt^iliS 1 0 0 4t3:, n^it^l 003 

{cfct^-r^?-^<b$n/cf=-:S?^^iSL.-c^^jiflg|5i o 
obi,ciiit)-r^. ^L-r. isc^iisi 0 0 4»> st5 

1 0 05«, Mtt^iiSl 0 0 4tcfct,>-c^ii3ni'tx 

[0128] ^iissff a5 1 1 0 1 w, fmm^^^m 

[0129] mS9S 1 1 0 2 flisismaj 1 1 0 1 *> 

hmfjiintc^mm^^mm^m 1000 ccfci^-ciiff 

fmmt:nhtitc^m^^(DV'>^^>v(D i Q'<i' f-^v 30 
<in°pS^jfts-rsmK^o«iai^ 1 1 0 6 icai;^sn 
i,. M-v I 0 3«. asssi 1 0 2*>e>ai:^3 

SI 1 0 7«:a:^-r5„ 

[0 13 0] ^Ot^aiSl 1 0 7«. m«CRC*ffi 

m^^^^m^mmtiUi 1 0 8K:ai:'7-r^„ cmc^pr 
ur. «iK^?) t^ffig 1 1 0 6 aps 1 1 0 2 40 

^jtSL. itSLfc^aiiiiSm^«^aiiSmffi:'3Bsi los 

[0 1 3 1 ] *f*WtC«, mOtS^mSPl 1 0 4». 16 

aQAM-r^nsn/cff-^^rSffi-rsitJcij. ^^t^ 
iHsi 1 0 7{c<fcor. af3*S»*ffli,»rit^i affiQ 
AM©^o«^l^lttl■r•5. cntcjftur, qpsk-c^ss 
sn/dt-^^&s«-r Sirica. ^iH^o^^jasi 1 0 50 
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(<>r. PD^ftt^SETT'MK: 1 6fiiQAMr'ei^L//ciS 
[0132] |JIHiiemHi;^lSR 1 1 0 8tt. m<om^ifi& 

1 0 7icis<di>m<o^iiimm:^mmMm^ 1 1 0 stem 
^'jT?). —yj. mamMiitiit)^! 1 o8«. ^oism*« 

m^l 1 0 6tC*jW-5ig<K««3lJ^tB*Sm?r*S^fIS|51 

1 0 5(,cmti-r6. 

[0133] mmjicit. «^mi©*m:^si5 1 1 0 8 w. 

1 6fiiQAM©ia^CC{±^0*^tHSl 10 7«:cfc«3?#^ 
nfc^D«ia:i^^*a}:^u. qpsk©«^k:« 
1 1 0 6K:J:*)^e>n/£:S<Km»3<^ffife 
l^*tB;tff S«:itcj:»). 2Si:;^©ii^<t4>{ci effiQA 

[0134] Mi^ff 95 1 1 0 5 tt. ^Wigl^tt5;^gP 1 

1 0 s^htHt}^intcm*)ikihi^m=^^m. mam}!^^ 

X«, ^i^i^aSl 1 0 5», 1 6fiiQAM^«3^fcliJS 
^{cS-^t^-C 1 6|iQAM^fl:;3^©jll^58ISM-^ (A 

CK/NACK) ^••j^i'Tjinrr-s. cc-c. 

ACK»iil»fiei*. NACK«^i*5feHS!?:«-rfe©i-r 
[0135] -Xtc, C©||J6©^^!^W:^?>aMVX7^A 
[0136] 5fe-r. SfiS^S 1 1 0 0 QP S K^iS 

©fl-^<&S<iurc>-s>ti^(c-:>c:>-cSiB^-r-5. c©<t 

^aite#ffl:^si5i 1 0 8*i6«sfti^*)^^aisi 1 

0 etcjroftenfc. 1 efiiQAMtc-oiircsiH^o 
t^m^m^^aij'jsti^o *8^«si5i 1 0 5r«. c© 

afKief?*iaife*tca'^t,vr, 1 6«fQAM©(t#tC-:> 
t,»r©li(Ha9^cAC K/N AC Kft^^ri^^-rS. 
[0137] 1 0 0 0 «. ACKm-^©«K*s 

mmm<t: k> fc^wnii . ^ia:^r^^Q p s K^*^e> i 

affiQAMtC^Jgf'S, cntcMb-C. NACKS^© 

m&^m^n^ o feiswni^3i:^*Q p s k^© 

[0138] a<i$IS 1 1 0 0 16 ffiQAM 

©M#*SMlyrc>-S«4>t»K:o(,>-cSiWr5>. C©<i: 
^mi^^tiitl^l 1 0 8*^6»^*)^aiSl 107 
KJ:»3f#6nfc. 1 6ffi[QAMtCOC^t:©it^©^.0^ 

mis**saj:t>sn-s, ^Wiss^gui i 05-cw. c©^ 

Rg©^»J*SimS*«:a-:5c^r. 1 6fflQAM©m-^«:-o 

C»r©A C K/N AC Kfi-^5:itm-r-5>. 
[0139] a«S^S 1 0 0 0«. ACKm-^©«JS*s 

if-5„ cntC>Pj-Ur. NACK{t-^©$MS*53fS|iJ; 
0 *>Wltn{^prfrS:=Sr 1 6{jiQAM3C»?>QP S K^iS 
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[ 0 1 4 0 3 *>< . mm^fSi 1 0 0 0<D®]C&^sB® 

mic. 1 6mQAMx-(ommiic&Ltcm.iMm^iictj:-:,x 
[0141] fe(±©it^tcin«. mit^mRzj^^&n 

Q p s K -ces^ n/di-^cDmn^^ BWomKi^th 

[0143] ±fcj|l»!i6Sft-^*r ■yV>i'VmmL 20 
rSEiJlf^SJjt (ARQ) 5:?f ^a^VX-rAilcMfflt- 
[0144] ^ /cc©3ifig©»j^ic*it>-c, r v > 
i>mmi>cmi.^ii>ti?>^^:^ii^icm.&$nr. ack 3o 

10 14 5] (mMmme) c(DmMm^mrckt. m 
mommdiOiifimmmsi o o o, mmmsii i o 

0 ^© 5?" > 'J > 5- fct > T jifS^IStC J; ^ olft ^tf ^ 

^i/ X f- A (cot » r CDS?® Ajr^^^aig-r ^) . 

[0 14 6] 0i4{c. ^^(om^mmeic^im. 

(t->;z.7-A 1 3 0 0©«l^?:^-r. iRL. M 1 2 ils)— 

I.. s*i.t»ift?§4^iis-r*. s 1 4<Dmmm&i 400 

w> ^ofTiw^^b^i 4 0 1 m*)nitnmt 

^Sl 0 00 tmfj:i>. 

[ 0 1 4 7 ] i fcs 1 4®a^^g 1 5 0 0 ». m*)ij 

iEa#<bSl 5 0 1 i, ^O^agPl 5 0 2 t^^L, 
jHiK:ffifflL-C(,i.5.^i)373SCctf3 t' -;- 

*>«{K-r-&**iEi 1 2©am$^s 1 1 0 0 tsft^. s 50 
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fc^Oft^tBSP 1 5 0 2 Ig^K^DSIffig 1 5 0 3 i . 

^ot^Hi^i 1 0 7i. mi>m^m-hu\ 1 08i. 
[0148] mm^km. 1400 ^cfct^-c. i?f-i-{Ls 1 0 
??#{fcg 14 0 1 kmti-ti, FiJx.«, ^^-^^bs 1 0 0 

3K, iMff-rSf'-^'tC^LrCRCtf^fb^^f -5. ^ 

i^r. 1 0 0 3{*. ap&^issijiais 1 0 0 2 *i 

[0149] ^orriE??^^bs 1 4 0 1 ti. #^fbS 1 

0 0 3tCtsC^r?g^{fc$nfc7^-^'fC^0fTiE##-fb* 

m\ ats^psi 0 0 4(cai:;ti-r^. c©K'3riE?5F 

#{b{c«. 7-0 i'#-^{b^g^?»-iA^5/-?^^blP?rfflt,^^. 

ritifi-Q^^. C©j|)ig©Ji5<li-C«> tTP -y i^#-^b© 

— o-C$)-SBCH (6 3. 5 1) ^— fClttD^f 

c©##{brw. 5 1 fc'f h©A;'7tf-> hP'P-y^ 
[0150] —yj. mm^Si 1 5 0 o<Dm*)triEmmt 

S150 1«. hmMS^l I OSic^'OWfbtifcm 
OfTiEa-^<fc«. jim^S 1 4 0 0«:*sW-5^«9iTiE?? 

-^fbui 4 0 1 xrnioti^n^^ticnmbfcm^^mm 

-c*<9. (::©||JS©}^-^riJBCH (6 3. 5 1) (Dm 
#^fci5®K:ffi^-r2.. fftt)-^. 6 3 h©A:^K:> 

nfcS 1 f-;; ht/a-^ i?©f^-^?:ai;':T^o 

[ 0 1 5 1 ] ;xtc. c©ilig©ff^^©fi<K^O^Hi^ 1 
5 0 3©i»fiR*c-:>i>t:aftl8'^''5. Hi 5«, c©3lte© 
JfJ*g®®M^«3f^taSl 5 0 3©1t»S^^L. S13<h 
1^— ©<t^iAj:s^©(c-ocir(i. m 1 3 tin— 
f=tL> l¥l.t>Si?B*#BS-r5, »(H^OMaiSl 50 3 

tt. ^oti-i^gi 6 0 1 <t> mmm^m<o^m^i 1 e 

0 2 ||^KgftUfcft^©i^>d<"JL'©fi5cS 

1 *> 6 wo •5^3e©^S:^t?ffi^«:?f o fcli&^© 

cfc 0 ITiE^^fe^^S^^fJ^-r **iH 1 3 (DMUm K>iktii 
gl 1 0 6 iS^C-S., 

[0152] c<Dmm<ommvit. mmmm 1 4 0 0 k 

*it ^ r iift r - ^ «: jPt r S r c R C ff^K: J: €, ^ 0 
mn^itam^titcmBCH (6 3. 51) ^^KJ;^ 
KOITiEt^fcj&stfeStl-CCiS. C©fc*. ^OiXiEa 
#*S:S(c>[t L/ r C R C W^tca-:? < ^ D «iai5iiS^?f 
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[0153] ^ott^^i 6 0 1 », m'on'^Mi 2 0 
mm-cit. rfmjyy^v nzr^uecH (6 3. 5 i > 

[0154] Jg<Ha#^0«iaiS 1 6 0 2 «. ^on-i^ 

5 1 6 0 1 7»e>CDfl-^fii<!: . Wi 0 UiEa-^^bll 15 0 1 10 

16 0 1 {c*jt»rtf-^$n/c^<9 f -:; h^*s^^©t:v 
[0155] *ft£i«)«:«^^i3:. it^$n/c^o f ^ f 

t:-*Sii^> SiK«-^^0<^UiS 1 6 0 2 iim^ffi 
ffl L -c t,^ SXii:^J: 0 t* h ^ 0 **iWi^^P:^(c 

[0 156] $?.«:A*e«j{c«. sjKa#^f3*^fflsi 

6 0 21J. |fi«3itl^gl 6 0 1 tc*it,>rtt^$nfcBC 
H^?#-/a^.i;fit<D^0^9J5£t'-^ BCH (6 
3.51) #^©^'priEoTegAd:t' ':' h^{Ctg^-r^2 

sn^i«S-r.5>. cntcitur. tt^isn/cmows 30 

isot^ffiHl 6 0 2tt. Ccd:/p ^'O^O^ITiEt't- 
[0 15 7] S<tL:te7U-ACCfeW.2>:^-C©BCHII 

■^«:>ipfT-5.±iB#tJBfCD'5-%. — :7'a-:'i'-C«>J^SM'3*5 

6 0 21*. yU-At^mK)U&Omj:i'^t^Mti>. ± 

[ 0 1 5 8 ] c<Dj: ^{c. c<Dmm<omm(Dmm^iic 
i&ffiH*>?§*^*ii»T-r ■sc<ttc<t«3. ^0 iiiEwmt^m 

[0159] *<^S«J{C». C©IS«fecr)Jf$SI©aHB$IB 1 SO 
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5oofcj:ntf. QPSK^fs^i^^sftu, m-ejn 

[0160] CCDJSm, ^!3fTiE?^-^{fc?rfflVifcjHt-> 
;^-rAtc*5(,^r^>, i*mm-CQPSK^iB77^*^6 1 6 

[0161] ^C*JC©I|]56<D^!ST». SmCfc^ U- 
AP»gtCffi?^©BCH:/!3 2, 57 3!>5?fSE^^ia-^^*JSL', 

[0162] (fife©llife<D}15«) tj:*s±MlytcmM(DB 

mc ij I » r w , ^n:^^ i L/ r Q p s K ^mmncD^m 

mic 1 6fiiQAMCDjl®n°nK^:»{Ke^Jtc:m^-rS«^ 
1 6 filQ A M^a)3m^©§«NF{C 6 4 fiiQ A M^iS 

[0163] m^Wtc^i, ffift^c^urt^s^nr^jS; 

>PfSi©^P*3Sicr>5Fi^«#*raffiiaiD b iCDiatcD a > 

[0164] mtf . leteoji^^ 1 {c*jt»r , jni*<D 
^is:^«:ti^-r s Q p s KKmm^<oRt3 o tc b p s 

K^pff^> 7!:/4>':7 h DQP SK^Iift^, MSK 

^mm^, gm s K^Pi^-^-?'G f s Kmrnm^uto) 
{«--2>i3i-^«:fejaffl-r-5.e:i*5-c*^. gfciefiiQA 

MCDf^^o t) 16 fiit(±0^iiQ A 8 iit(±© P 
[ 0 1 6 5 ] 7C/4 h D Q P S K^ISm-^^SStlt? 

ctO. 1 6liQAMfi#?:SfiL./cti^©S«t'v 
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sEUfcO. NACKCD«SK:J:-2)W3©^©JSPO*l»rS 

[0166] CCT-eit^n/ceil^nfc 1 6fflQAM 
<DM#*fiiStC»-:yt,>T. 6 4#QAM-C^PL/fc{t^ 

C^r, 016, 01 7RO'01 8?:fflt»-Clft?^T«>. 
[0 1 6 7 ] 0 1 6 t<.mi&m0^mm l ? O 0<D«f^?: 
^i^-r. ^<K^*3«iaiSl 7 0 0«. 01 3(CS^0fcS<H 

^•jMUiSi 1 0 eitti^-r^i. s:/p 5- i'rtoiaa lo 

[0168] ¥l^#s^*S©tHS|5 1 7 0 U*. aiBS 
110 2 (012) i>^fi>m'-XXtl Stiim.il 1 Q^^' h 

M^n^^m^^x. sfsi//c 1 afflQAMff-^© i aw-m 
7 0 2tcaa^jrs. ^nsmns^Mmnm^i i 

[0 1 6 9] l/*C^ffl»WS|51 7 0 2«. 1 6fiiQAM 20 

^mm^^fm(D9:mmt)tm-^mmti-c e 4 fflo a 
1 7 0 ir^aib/-c¥i^fi#.^.Siii©a ticm-^^^x. 6 

4ffiQAM<t-f-icM-r-S«lfcjl'3©Lx#l;»<iit h s 
[0170]>''<2'7t1703(3:. ^PiS 110 2 (0 

1 2 ) A^6A:^$n€.a:5S r Q'^^' \~ j\^<omm—^si 

ttU- ^DflSSPl 7 0 4{Ctll:^-r^>. 
[O 1 7 1 ] ^OWSi^l 7 0 4». leffiQAM^sB 30 

m^(OS.^ I Q'^i' h;utf^® I . QSf!S^©Mitafii*5 

(CJ:0. Sg{K&5iC6 4fflQAM{l#tC*il:J--S (ffitif-^ 

[O17 2]0 17{i. 1 6fiiQAM^Pl:7?Sii6 4ffl[ 
QAM^ill:^©ft#,i5i2g©— ^;S:^r0-C*^. 0 

AMm^t:^m-ri>m'^^^LxmK>^tiii:n'?, m 

1 7tcijc^t:, 1 6fflQAM^iaM-^©¥*^«#,'^Jgili 

(a. a)<!:L//cia^, 64<iiQAMfl-^ 40 
©§m#fi5<D I , Ql&^it, ± a/V"2 1 , ±3 a/-r 

2 1. ±5a/-r2 1. ±7 a/V"2 l©8ji0©fii* 

[0173] 0 ^l^-fii^ffige 1 7 0 2 », 018 icm-r 
<fc 5 tc. 16 fitQ A MM-^O^n-enom-^ e a / 
V"2 1 ©iSMCC^Sa/VS ± a/^2 1 . 3a/V"5 
± a//'2 l{ct/^t,>fii?riSS-r^>. 

[0 1 7 4 ] ^O^flJtaJl 7 0 4«. £:©bfri»ffl«rffl 
t,>r, »^A*$*l4 1 . QSfiK^J-*^ 1 6fflQAM®S 
if -^.,fi> 6 . U t h s TtajeS n/c«EH«:jffl^fc 50 
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[0175] tic^mLtcmmommxit. ^mi^tc^ 

Jg^ectt. QPSK-?>BPSK©ai^tPSKlS<^>^ISIfs 
[0176] * /c±ji L/c3e5fe©Jf5^ 1 tcfcC^Ttt, L 

^i»fii*i]Sis9cD^JS©fc*ou#i>fii<b ur, QPS 

K^P{i-^©^«3{i-^^'P§a(cML.-C± ( 1 - 1/V" 
5) ai^cSffl^fflC^fc*^, cn«QPSKfl^i 1 6 

fiiQAMm#i*5|ii-«:tir-i^$n-5). -r^ctj^^ts 

■S3!pe>-C*'S. QPS Km-^i 1 eHQAMff 

^A^r^-S. INAlf. 01 gtCinTcfc^CC. QPSKft 
^(0^iS}m^^Mmt 1 6<BQAM<g^©^Am-^.^.iB 

ipi^iRi-t-rsa^v'Xf-A (o«QPSK©^i^-^ 
•^.mm^fjki,. •t*i efflQAMii-^c^flrfiis*^ 

■r) ©Ji-^«:». «riBL<ffl>ffl*± (2/3) aCcS^ 
[0177] Pl««:. ±motcmS&(om^2icisi,^x 

<l-^*iiiJia(c*t(>r± ( 1 ± 1/V2 1 ) &ttj:i,m 
cn»QPSKm#i6 4fiiQAMM#i 

k: u r itfl 3 n -S r- A L/ r L i -e* ^ . 

{S-^r. QPSKM^te 4fiiQAMfl-^©«^-Ci*ff 
^;^7755g;:c^it^K:i*. Ctlicm.a><OX\Afj:< . 

[0178] i /cJiaiL//c|yS©JfJ^ 1 (CteC^r«. ;g 
j!^e«jAd:S(Hfl«Jtf-^ h^O^Pe* (6) ^K:»-5i,»t:© 

Wx. fc' h M 0 ^©«Egtfii*5^^ n« J: t ;^ 

7^ACC4isl,^-C(*. (3) ^«cJ;i3***b*C»fii*lJ5eK 
D * P a * 1 6 fiiQ AMm-^S#^fi«J^«<KKJI:^ f h ^ 

f) ^ t L r ffi;*? r ^ J; ^ k: b r J; t ^ , 
[0179] *fc±aiL//c||)!f6©Ji5ill 1 tCteC^tTt*. U 
#C*ffl*IJS^O^Pa^*«?)/ca. CCDffitcS-^CJTl 
6QAM©jimfit)f-^ h^O^P e***-5ti^(COt,> 

(6) ^ii5iGtemA^^6nntf<fcc>. Sfo-r. mtf 

ty#(,»ffi*iI^^0ISNa*>6 1 6QAMm-^«:fcWS^ 
»e^%t^ y hPOI^N e?:«T© (11) S©cfc5tC5i< 
ii{)/cf^. (12) J: ♦) 1 6 Q AMft-^© f f MSIK 
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35 36 
Nb 2 XN = 4 XNsvm)-CI^»-r-5cl:^«:Lrfe<i: * [0 180] 

N e = 1 . 5 X N a (11) 

Pe=Ne/Nb 

= (1. 5XNa) / (2XN) 

= 0. 7 5 XN a/N (12) 

t7c±aL.fc||ife©JF^?Jl L^i.^mnMm ^'&L', gfi>'>;^'JKD I Q-^i' l-^Wr x= (r i, r 

0 (OnM<Dtclb(DV^^^B'S:. Q P S K^mim^^OW-^ q ) A^j^lT© { 1 3 ) ^fc U< » (1 4 ) ^^mtcti^ 

«#«i&MtgaK:MLr± (1-1/V5) ai^cSiltC ^(Cfe> -e-n-enL,tl,^<i*l]SM0A5^Dfc^>CDi 

^fi>'>#Jl'©I Q-ii' h-'Uj&i! ( 1 ) ^4>L< 10 ^■i7>^5'5:-l'>i";^>l-b. mWJ^l^-? H^i^^P 

-jfn^i<Dl&mcio\<^X. L/*l^fflt h s_i 2, th [0 18 1] 

s_<x2tLX (1 + 1/V5) aiii^(ii^5 6tC^»J 

ri <-ths_i2 or ths_i2 < ri 

(13) 

rq <-ths_q2 or t h s _q 2 < rq 

(14) 

Pe= (3/8) xPa' (15) 
PJ«ltc, ±mi^fcmMomM2l^ii^^-C{t. Lt^^mm ★U, ^ftS^>*VKD I Q-^i' hJl'rx= (r i. rq) 
S^'9<D«SCD/-c«)©l.#t^ffi<!:L/-C. QPSK^Iift i}i&.T<0 ( 1 6 ) ^fc L < « ( 1 7 ) ^^mtctm^ 

^<D^i^m^^msB.\^mv-c± ( i ± i /rz i ) a tc. -5-n-e4ao#c^fii*iSK0_*5iDA:*>©iur*') 

Qf4:^-S-'!?©fi£^(c*$Cir. L/*L^fflths_ [0 182] 

i2. t h s_q 2<l: ( 1 - 1 /■r2 1 ) O^^^tcKS ★ 

- t h s_i 2< r i < t h s_i 2 (16) 

- t h s_q 2 < r q < t h s_q 2 (17) 

Pe= (7/1 2) xPa' ' (18) 

i bfc«l<3[)|iII£:*r|fi]«:*Jl>r3f«cr>&*l^frK:S5e-r i t. 6 4fiiQAM«:4oHt^«i5a«^l^ v ©4 

>a< ^tip sK^ig{t^«<i4iB[5ei^fcjg^©jg{Kfl«j 40 p e©ra(cii. »fe©?i5sg2-ci^^L./c3: ( 1 0 ) ©ra 

(C. la 2 0 ©0«Q P S K<1-^© V> ir^)^^fn U . [0185] SfS^JSP. 0 1^*^ 5 mUT(DW,-^iC\ct. 6 

8P SKfi-^~»'-J<Vb?r7F-r. C©^^, 0©'^JIf 4QAM©^*-C©K'f h^0ife«2*?^<!:^c-5nj|fett 

[0183] sfc±^Lfcii)ife©ff^^-ctt. jiwasi [0186] tfc±mvfcmm<omm5 . e -ct*. r y 
Tii^ufc**. 2t^^i8»cn{ci!B6-r. mtf fc'f h^"? so ^ i o o o « 1 4 o o-cafi^fljcb/c«^K:oc»r« 



(20) 
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[0187] itcm<oi7itumt. m^<ticm(,^m-^ 

[0188]$ L. fc^teCDff^^ 3 ~ 6 Tii. 

sgfi 1 1 0 0, 1 5 0 0 t?«{t«p-r ^i^ccsis!:^® 

0. \ booi)i^m-^^^nntejt'cmwi>. ^^fi'fp^ 

[0189] Sfci^Ofc^coff^MT-B, jiS^F^ 

j#ffif=- f CD > 4"; - >^j^!ffl■9»^^'- h 

[0190] $ fcJiaL//c«S©Jf^.«3 ~6 tCfcC^r 30 
QP SKi 1 6{iQAMi Ufcit^K:-OUTai-</c*5, 

[0191] e?iix«. ^mm^^M'mmi3^T)c-c»>i,m 

[0192] a^fi'jtCli, ^:)^^AAiQ P S K. ^iS 40 
:/3SCBAU 6fflQAM, ^iS7?StC/{l«6 4fiiQAM-C* 

Sii^-c*n«. ^iB:^A©s<iB#(cii^l9:^B© 
ifccts^gi^^B-^i^jo^^tiJiai-rniiJ:^^ */c. ^ 

[0 1 9 31 */c3^'5>y>5'iT--;y';>i'-ej^S 50 
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t»$B*»{C , -i; > > -CCD t' I- ^ "9 ^^JtST 2> 

[0 19 4] $/c±aiO/c||SSCDJi^-^6©#^fC*j<,^-C 
IfiW^tr h^^^t 1 6fflQAM{C|K2>4>©-C»^j: 

AM'^SSffl-T'SJS-^. . 6 4(iiQAMtC*iCt5Siiiii^JS 
tr-:; h^0CD^i;-S>Si*Pa<b6 4fflQAM©^t*Bg^i: 
h^»)it*PeOW{C«, (3) ^0|l9#*S)iS'5iZ: 

[0195] ms^mm^^i^Qmi-ro>m^i<c\iZ. e 

4ffiQAM^-C©t'-^ hm*3^ti2*?«t^c5BJtfet4 

[0196] s ibic±m<DmM(Djtm e -c^ ufc<£ 5 

[ 0 1 9 7 ] 3 ?>K*^Bj»ail->x^AK:*it^ -5>^* 
2 ;x^sj©:J3S;tc*iJE«: ^ w ^ fe©r'»^c < > 1 

•5,, mtf. i;x^paturQPSKgEi@^'^fiiQAM 
ccj: ijiiiE^sS^sjfesnfcf^. 2 ^x^pi i^-c;^'<i5' h 

■5 A 62;tStK: <fc ?f^^5-fil^m*5JS S n X 7- A OCjft O 
M (Orthogonal Frequency Division Mjltiplexinq) ) 

[0198] ifc±^Ufc'm^<Dm^X-it. :$^mmiM 

mMmicmmLtcm-^<iC':>i,^x^^tc^^. *%H^«cn 

[0199] s e>tc±a!ofcjisi©ff^^tc*i(,ir«, If 
iii-ri>m-^i<c-z>i,^xm^tcifi, :^^itctitcm^-f^ 

cneo^tSSS^F PGA (Field Proqranmable Cat 

e Array) .ASIC (Application Specific Inteqrat 
ed Circuit) , CPU (Central Processing Unit) ^ 
DSP (Digital Signal Processing) miCj:K>!S!M-t 

[0200] irc::^^mit±ts.mM(oB^i<cm^^ti 



39 

[020 1 ] eH^tf . ^^B^©ii«D°n®«5E:^4^tf 
-J-5'7'ay7A-Sr^iit>R0M (Readonly Memory) {C*g 
fi^L/"CiJ^> ^CD^'Ui-'^A^CPU (central Proces 10 
sorunit) K:j:ori!)f'P$-tf -S<fc "^tc C/T J:^:.. 

c 0 2 0 2 ] *fc*:fl?3©ii^iasr^t3e:&ffi*Jl^f•r 2> 

7-a ^7-7 A 4 3 > f ^ - rK^^^ax 0 oIte*iB«i«*^tc 

^lODRAM (Random Access memory) fCfB^LT. 3> 
f*-:Jf?:-€-<D7'o y^AtCL-fc^s-^-Cttf^S-lf ^ 

[0203] 

] WilftBJ 0 i ^ fc , *«BJ k: i n«. 

§M bfciriaii 1 <D^mij^<D'f -< z> ^)\y^m<s-^(Dm 20 

[0204] */cC©aff D°DK«^:/3S6RC/fM{tD°DW« 

Silg^, ilic;^iii*tf-5jifii^xT-Atcjiffli.fcc<!: 

«rtf -5 C t *5-c * J: ^ K •& , 

[02] Q P S K^-^SffSJCDitJS I Q-*^ h )i'<D-9^^ 
[03] 1^— m;'3©QPSK(t-^<!: 1 6fitQAMM^© 

[04 ] mmmm 1 r©QP s Kfi-^tc>fctr-5 L/*i» 40 

[05] HJScDfJSg 1 © f h ^ "3 ^ff Hii^SOStrfP© 

[06] ^(ommi. z-cjutitfti BfiiQAMSo'e 
[07] nmmm 2 © t- f ^ 0 ^#t±jiig©«£i£* 

[0 8] |^-S;^©QPSKfi-^<k 1 6fiiQAMm#© 

m^^mm^TTirm so 
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[09] ltiS©}i5SI2-C©QPSKll#tCj+f 5.U*t,> 

fii©^{l^!l€:7n-r0 
[010] |liS©?^!g3©ii<ti'X7^A©«^S^^f ^ 

[011] |life©JI5^4©jlfti'X-f-A©«Rg*^-r:7' 

[012] |Q6©Jf5.^5©ami^:^-r A©«s^^7n-r-?' 
p 5'0 

[013] igte©0Si5©efl^mo«iais©it^€r'T^-r 
[014] mmomM6<Dmm'^y^y-j>^<Dnss.^^t-7' 

[015] |BS©0^6©^{K^iD«^UiS©^4S^-r 
:/p -7 0 

[016] ffe©|Qt©JK«l©a<K^O«^mS©iti«*^ 

T:7'P i'0 

[017] 1 6fitQAM^ii:)5-^i6 4fiiQAM^iS5^ 

[018] 1 6ffiQAMft-^*>e>6 4ffiQAM«-^fi 

[019] ffe©lllt©JgjlstCj:€>L/|ft->fiI^©iS^tc 

[02 0] ffi©lS»©BJS«:j:SbtrtiffiS:S©SiWtc 
«-rs0 

[02 1 ] m^cDi^y \-m>ommii^s<Dmf^^nkty 

P -y f>m 

[02 2] 1 6ffiQAMJScCF6 4ffiQAM©t'i' hRO 

*^^-r#ttffi^0 

[02 3] QP S K^iifi^© I Q¥M±r'©:9-?trK,« 
?:^r0 
[??^©sJiig] 

1 0 > 2 0 t-u> h^O^^Hi^S 

13.23 bmommm^ 

14. 2 4 o^i>mmmm'oiyy>hSii 

1 4 A. 2 4A L/*l.»fii*lJSgP 
1 4 B. 2 4 B ti'y>^ 

15.25 O^tr^fii^ffigP 

15 A. 2 5 A, 1 20 1. 1 7 0 1 W-^jm^s^M^ 

15 B. 25 B. 1202. 1702 ly*t»tt#fflg|5 

16.26 mUB E RmfflSB 

17.27 miEU 

100. 400. 900. 1300 il{f>';^-rA 

1 1 04. 1 5 02 mm.m'o^tii^ 

1106. 1503. 1700 miffm*)tkiiim 

1 2 0 3. 1 7 0 3 J-<yy7 

12 04. 1 7 04 mK)mM^ 
150 1 m*}sjm.m^ts 

160 1 KDtf-^S 

1 6 02 mmm^mKt^tam 
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Dl QPSK^iUff-^ 
D2 I Q-^^ h;l/{t^ 
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